ulcers or erosion. Other complications include mucosal prolapse, incarceration and volvulus and esophageal shortening [2] .
Introduction
Sliding hiatal hernias occur when the gastroesophageal junction and some portion of the stomach are displaced above the diaphragm. The cause of hiatal hernia is mostly unknown. The frequency of hiatal hernia increases with age [1] . It is a very common endoscopic finding. Hiatal hernias are usually asymptomatic but commonly associated with gastroesophageal reflux disease (GERD).
Complications from hiatal hernia include iron deficiency anemia and acute and chronic bleeding, with and without
Case Presentation
A 65-year-old white female presented to the emergency room with a several-hour history of weakness, nausea and sweating. Her past medical history was significant for coronary artery disease, chronic obstructive pulmonary disease, hypertension, diabetes, mild normocytic anemia, GERD, dyslipidemia, depression, obesity, sleep apnea, and pulmonary fibrosis. Shortly after presentation, she had five episodes of hematemesis. The emergency room nurse noted some maroon-colored blood per rectum. She was hypotensive on admission to the ICU. Her abdomen was nontender. The patient was stabilized with fluids. She was started on proton pump inhibitor intravenously. Hemoglobin at presentation was 11.3 g/dl. The patient underwent esophagogastroduodenoscopy (EGD), which showed Cameron lesions in the distal hiatal hernia at the junction of the diaphragmatic junction ( fig. 1 ) along with mild esophagitis. There were multiple lesions that had clean base without any stigmata of bleeding (non-bleeding visible vessels or adherent clots). No active bleeding was seen except for evidence of 'old' blood. No other sources of bleeding were disclosed on EGD to the duodenum and therefore no endoscopic therapy was instituted. The patient later had a drop in hemoglobin, which required transfusion. She stopped bleeding spontaneously without any intervention. The patient was discharged on proton pump inhibitors. Review of her old records showed that she had a similar presentation 2 months earlier. EGD at that time showed multiple superficial ulcerations in a large hiatal hernia along with erosive esophagitis. The patient was discharged on famotidine 40 mg, once a day, as her insurance company did not approve proton pump inhibitors. The patient's compliance with medications was questionable.
She continued to be anemic at follow-up. A panendoscopy was suggested by the gastroenterologist but the patient refused. She was instructed to take acid suppressants and iron supplements on a long-term basis because of chronic anemic. At the 1-year followup her hemoglobin was 12.5 g/dl.
This case illustrates the significance of hiatal hernia and Cameron lesions in the pathogenesis of gastrointestinal bleeding (both acute and chronic) and iron deficiency anemia.
Etiology
Various hypotheses have been proposed on the possible pathogenesis of Cameron lesions like mechanical trauma secondary to diaphragmatic contraction from respiratory excursions [5, 6] and acid injury [7] . Cameron and Higgins [5] used the former theory as an explanation for the formation of Cameron lesions. In an attempt to prove the later theory, Moskovitz et al. [7] studied 16 patients with anemia as the presenting problem and endoscopically proven Cameron lesions. Eight patients were treated with oral iron supplements only. Four of these 8 patients agreed to endoscopic follow-up and did not demonstrate healing. On the other hand, 11 patients (3 of the patients from the earlier group and 8 patients) treated with iron and histamine-2 receptor blockers had healing of the lesions within 6 weeks.
Ischemia as a possible cause of Cameron lesions was also proposed. Moskovitz et al. [7] biopsied several Cameron lesions and found that histopathologically many of these lesions had focal ischemic gastropathy consisting of coagulation necrosis.
The role of Helicobacter pylori in the formation of Cameron lesions has been studied. In order to explore this possibility, Weston [4] , in his patient population with Cameron lesions, took multiple gastric biopsies (including antrum) in 28 patients and tested for H. pylori . He found that only 32% (9 patients) were positive for Helicobacter . Other pathogenic factors postulated include gastric stasis, vascular stasis and edema.
Pathophysiology and Clinical Features
Hiatal hernia is a very common endoscopic finding, although asymptomatic in the majority of cases. The main clinical significance of the sliding hiatal hernia is its contribution to GERD. Hiatal hernias can cause iron deficiency anemia. In a prospective national populationbased study, risk of iron deficiency anemia was evaluated in patients with esophagitis and hiatal hernia. The hazard rate ratio for hiatal hernia was 2.9 (95% confidence interval 1.5-5.5), which was significantly higher compared with a hazard rate ratio of 2.2 being found in patients with esophagitis [8] . Cameron [9] noted similar findings in a controlled study. The incidence of anemia in 259 patients with a diaphragmatic hernia large enough to be seen on a routine chest roentgenogram was compared with that in 259 age-and sex-matched controls. 18 patients with diaphragmatic hernia were anemic, compared to 1 control subject (p ! 0.001). In 13 patients with diaphragmatic hernia and in 1 control, the anemia proved to be caused by iron deficiency. Erosions in the form of Cameron lesions can cause iron deficiency from chronic blood loss. However, Panzuto et al. [10] and Pauwelyn and Verhamme [11] demonstrated that a large hiatal hernia could cause iron deficiency anemia, even without Cameron lesions.
The prevalence of Cameron lesions seems to be dependent on the size of the hiatal hernia. The risk is around 10-20% when the hernia size is 1 5 cm [12] . In about two thirds of the cases, multiple lesions are noted rather than a solitary erosion or ulcer [1] . Common concomitant findings during endoscopic evaluation include erosive esophagitis and peptic disease.
Gastrointestinal bleeding, both acute and chronic, is reported in patients with hiatal hernia associated with Cameron lesions. The incidence of acute gastrointestinal bleeding varied in different series. In the original paper by Cameron and Higgins [5] , acute gastrointestinal bleeding was rare in their patient population. However, Weston [4] in his population reported acute gastrointestinal bleeding of around 29% (definitive 7.1%, potential 21.4%) secondary to Cameron lesions [4] . In a retrospective analysis by Hocking et al. [13] , the rate of acute gastrointestinal bleeding was found to be as high as 58% [13] . Chronic blood loss, which historically is the known complication of the Cameron lesion, leads to anemia. Cameron lesions can be found as an incidental finding during EGD [1] . Weston [4] reported that about 50% of the Cameron lesions were incidental findings found on endoscopy done for some other reason.
Diagnosis
Clinical diagnosis of hiatal hernia and Cameron lesions is often difficult since they often present with GERD symptoms and anemia. Hiatal hernias are very common endoscopic findings. They are also found on chest X-rays as a large structure in the posterior mediastinum. An upper gastrointestinal series is a very useful non-invasive modality to diagnose and study hiatal hernia.
Unlike hiatal hernia, which hosts the Cameron lesions, Cameron lesions are rarely found on radiographic films. Endoscopy is considered the gold standard but it is not uncommon to miss these lesions. The endoscopic assessment involves careful antegrade and retrograde visualization of the region as well as perpendicular views of the hernial neck and adjacent mucosa. Magnification chromoendoscopy may be useful in some cases to demonstrate mucosal defects in the absence of well-defined lesions [12] . Endoscopic findings such as edema, erythematous changes, and ecchymotic bleeding may accompany Cameron lesions in the gastric mucosal folds [5, 14] . In patients with obscure gastrointestinal bleeding, Cameron lesions are an important entity to keep in mind. Occasionally, they are missed on first EGD [15, 16] and are discovered during a 'second-look' endoscopy or push enteroscopy [17] . The role of capsule endoscopy in diagnosing Cameron lesions has not been defined.
Treatment
Treatment is primarily medical and surgery is reserved for refractory cases and a few complicated cases. Acid suppressants along with prokinetic agents are the drugs of choice [1, 4, 5, 7] . Iron supplementation is given in conjugation with acid suppressants in patients with concomitant anemia [7] . Most of the patients with Cameron lesions are found to have some kind of acid-related problems (reflux disease, esophagitis, peptic ulcer, etc.), so it is not unusual for patients to be on acid inhibitors before Cameron lesions are discovered. In such circumstances, intensification of the treatment is recommended for healing of the lesions [4] . In a small case series, it was found that diagnosis of linear gastric lesions in the giant hiatal hernia changed the outcomes of the disease and led to appropriate utilization of the healthcare resources compared to not diagnosing the condition resulting in repeat hospitalization, multiple endoscopic procedures and transfusions [3] .
A case report with life-threatening gastrointestinal bleeding secondary to Cameron lesion treated successfully with band ligation of a visible vessel has been reported. However, it should be noted that endoscopic hemostasis is difficult in such scenarios due to anatomic and technical reasons [18] . Surgical treatment (fundoplication -laparoscopic or open) is recommended in patients with medically refractory disease [11, 19] , uncontrolled bleeding from the lesions and in patients in whom the hernia is complicated with volvulus, incarceration and perforation [4] . Endoscopic plication is a novel and emerging treatment option for patients with GERD and hiatal hernia [20, 21] . Given the close association of hiatal hernia and Cameron lesions, endoscopic plication might be a reasonable treatment option for Cameron lesions as well.
